It has of course been known for many years that the substance of the central nervous system, both wNhite and grey matter, is very largely insensitive to pain from (lirect injury such as cutting or bruising, and this knowledge has no doubt been responsible for the somewhat tardy recognition of the existence of " central pain".
During the last fifty years, however, many valuable contributions to this subject have been made, especially in regard to pain from lesions of the optic thalamus and brain-stem. It would be an unprofitable task to attempt in one brief address to cover the whole of this subject, and I am confining my remarks therefore to central pain in association with lesions of the spinal cord, an aspect of the wider problem of central pain in general which has probably attracted less attention than it deserves.
Transitory pains may, of course, occur in a very great variety of spinal cord lesions, but it is with pains of a more persistent character that I am concerned, and it will be found that the cases of real central pain exhibit three chief features in regard to the pains: (1) That they are spontaneous, (2) that they are persistent, and (3) that their distribution is more or less fixed or constant in each individual case.
The subject may be considered under the following heads: (1) Injuries of the spinal cord, (2) tumours of the spinal cord, and (3) certain intrinsic diseases of the spinal cord especially syringomyelia, disseminated sclerosis, combined degenerations, and cases of vascular disease.
INJURIES OF THE SPINAL CORD
Persistent pains of the kind with which I am dealing are not common in spinalcord injuries. But they are to be encountered from time to time both in cases of injuries in warfare and also in the ordinary injuries of civil life. Striking examples were found in certain cases of spinal injuries in the Great War. Of these Holmes (1919) has given a valuable account. He noted that in all cases the pains were spontaneous but were apt to be much aggravated by any external stimuli, even by light 'contacts and particularly by movements of the affected parts or by any vibrations. The pains were very often referred to areas supplied from the seat of the injury, thereby raising the question whether such pains were not due to injury of the posterior roots or posterior root ganglia, but that this explanation could not be correct in all cases was proved by his experience of numerous cases where severe pains of the same character were referred to distant parts below the level of the wound. Hypersesthesia tended to accompany the pain in all cases and was more persistent than the pain itself. The severity of the pain generally tended to abate in from two to three weeks. In cases of unilateral injury to the spinal cord he found that the pains were felt chiefly on the paralysed side. In agreement with other observers of similar cases Holmes noted that central pains of this type occurred most frequently when the injury was in the cervical part of the spinal cord.
Central pains of this type may occur from severe concussion or commotion effects upon the spinal cord without any direct external wound of any kind. A typical case of this kind and the first that I saw during the Great War made a lasting impression on my mind.
On May 17, 1915, a young officer was blown up in the air by a high explosive shell; after he fell a second shell exploded near him. Although he received no actual wounds, there was immediate paralysis of both arms and legs and very severe pain in the hands and arms. There was retention of urine for three days only, and the legs rapidly began to recover their power. Examined on June 1, all voluntary power had returned to the legs, where no abnormal signs could be found except a double extensor plantar response and some diminution of the sense of vibration. The outstanding features of the case, however, were intense pain and hypermsthesia in the arms and hands. He lay perfectly still in bed with the arms motionless across his chest. On my approaching, he exclaimed ' Whatever you do, for God's sake don't sit on the bed or shake it ". He complained bitterly of constant and severe pains, in the hands and arms, especially along the ulnar borders; these pains were greatly aggravated by any movements or by any sudden jarring of the body. The arms could be moved quite freely from the shoulders, but it was impossible to get him to move his hands on account of the pain. There was no gross loss of sensation, only a hypo-algesia to a pinprick in the 8th cervical and 1st dorsal root areas, but in spite of this hypo-algesia there was an intense hyperEesthesia to all light contacts. These sympto,ms gradually diminished in severity, but it was not until five months after the injury that recovery was complete.
Although it is unusual to find in the spinal injuries of civil life examples of central pain so striking as these, yet we often discern minor examples of the same nature. My own experience has been that such cases are nearly always confined to injuries of the cervical part of the cord, where severe pains are often referred to the arms, especially in the distribution of the 8th cervical and 1st dorsal segments. In these cases also hyperaesthesia may persist for some time as a troublesome symptom. Lhermitte (quoted by Ajuriaguerra, 1937) in a communication to the First International Neurological Congress in 1931, brought forward a valuable contribution dealing with the sensory disturbances following spinal cord injuries. Besides the type of pain just described, which he agrees in finding most common in cervical injuries, he distinguished other forms which are less common, thus, hyperalgesia to cutaneous stimuli without spontaneous pain, pains of a character like electric shocks provoked by movement and pains of a type recalling those of tabes.
One striking fact emerges from my own experience of these cases in general, and that is that the more severe the spinal injury the less is the likelihood of the occurrence of central pains. Thev must be very unusual, if not unknown, in cases where paraplegia is complete for any great length of time, but yet they do not appear in cases of the slightest degree of spinal injury which evince only a very transitory paralysis. A moderate degree of damage to the cord short of complete interruption of function appears to be the lesion which allows these pains to arise.
TUMOURS OF THE SPINAL CORD
Pain is of course a well-recognized early symptom in tumouirs of the spinal cord. The most characteristic type of pain is the root pain of segmental distribution occurring in extramedullary tumours. After that the most common type probably is pain in the back, referred to the spinal column and generally central in situation. This form of pain is perhaps most often found in cases of tumours affecting the lower part of the spinal cord, especially the lumbar region, and is recognized as being particularly marked in cases of extradural malignant disease. With these pains I am not particularly concerned, but wish rather to draw attention to pains of a quite different kind which in my opinion occur more frequently both in cases of extra-and intramedullary tumours than is commonly believed. These are pains referred to distant parts and in areas not supplied with sensation from the nerves at the level of the lesion.
Although many observers have drawn attention to the occurrence of these pains, they hardlv seem to have received the attention which they deserve. Horsley (1911) refers to the frequent occurrence in cases of compression paraplegia of pain being referred to parts some distance below the lesion. Elsberg (1925) too has emphasized the importance of this kind of pain; and in the literature of the subject many examples are to be found. I have mnyself observed several cases of this kind in which the earliest complaints were of pain felt in the legs, not of a radicular type, and most often referred to the distal parts of the legs, and in cases where a tumour was present in the cord some considerable distance above the lumbar region.
Thus in one case of an elderly woman who exhibited spastic paraplegia with no clearly defined loss of sensation and in whom the diagnosis of a lateral sclerosis had been upheld for some time, I noted that she had always complained of persistent aching and boring pains in both legs, of which, she rather pathetically remarked, little notice had been taken ". Eventually a lipiodol injection into the cisterna magna revealed the presence of a partial block in the cervical region and operation disclosed an intramedullary tumour of the cord extending over an area from the 7th cervical to the 1st dorsal segments at least. A good example of an extramedullary tumour in which persistent and severe pains w,ere referred to distant parts is that reported by Parker (1930) in a woman, aged 51, with paraplegia and anmesthesia up to the 9th dorsal segment, who suffered from severe and persistent pain in both legs. At operation an extramedullary meningioma at the level of the 6th and 7th dorsal segments was found and removed, -with complete cure of both the paraplegia and the pain.
Occasionally intramedullary tumours of the spinal cord may produce most intense and persistent pains widely distributed and very intractable. A remarkable example of this was the following case under my own care a good many years ago.
It was that of a mnan, aged 35, suffering froin loss of power in all four limbs and severe and persistent pains in the limbs and trunk. The symptoms had begun with numbness of the right hand ten years before; five years later pain had been noticed between the shoulders and extending down the right armn. Some three years before I saw him paraplegia gradually set in and a year before weakness of the arms had appeared. The pain which had begun in the right arm gradually spread to the right side of the trunk, then affected the right leg, and later involved the left side of the body from below upwards. When I first saw him he showed an almost complete motor paralysis of both arms and hands, with slight muscular wasting, a very severe spastic paraplegia and a gross impairment of all forms of sensation below the 4th cervical segnment. For my present purpose, however, the most interesting feature of his case was the pain. This was spontaneous and con3tant and felt all over the body except in the head and neck; this pain was also subject to exacerbations which were nearly always to be provoked by movements of the limbs or any rough handling of them. The constant pains, which were described by the patient as vibrating pains, altered in eharacter with the spasms or exacerbations to a sensation " like knives " or " as if he were being cut into ribbons". At that time he needed at least three grains of morphia in the day NOv.-PSYCH. 2 * Proceedinqs of the Royal Society of Medicine to keep him in at state even of tolerable discomfort. Operationl was perforilled in this case by my colleague Mr. Bankart. After removal of the 3rd to the 6th cervical laiminw the spinal cord was seen to be enlarged and unduly firm with adhesion of the arachnoid membrane to the cord. An incision was made into the postero-median septumn and it was theil noticed that the cut surface of the cord was unusually firm and yellowishl in colour. The pain was unfortunately not relieved by this imianceuvre. The patient died soim-e three mlonths later, the pain continuing and calling for increasing amounts of niiorplhia for its relief.
There was never any possible doubt of the reality of the pain experieiiced bV tbix unfortunate man. Observation of him left on my nmind an inpression of constant suffering as great, I think, as any I have witnesse(i.
SYRINGIOMYELIA
The well-knowvn and striking type of senisory loss so characteristic of syringoinyelia has tended to produce a conception of the disease as one in which all sensations of pain are absent. Indeed outside purely neurological circles the occurrence of pain in this disease seems to be hardly recognized at all. I amn far from claiming that, severe pains are at all commnon, but there certainly exists a smiall proportioni of cases in which pain is a predominant symptom. This fact is attested by many authorities, thus Gowers (1892) says " spontaneous sensations are common . in sonme cases pains"; Oppenheim (1911), "' pain is a not unusual symptom" Schlesinger (1902) remarks " pain may be intense "; Raymonde and Lhermitte (1906) and Spiller (1923) have made valuable contributions to the same effect. Collier (1929) says that there are notable exceptions to the general experience that syringomyelia is al painless disease". A study of a number of reported cases and a small experience of my own lead me to believe that pain may be an early symptom. The description of the character of the pain varies; such word pictures as burning, like knives, and occasionally painful sensations of cold are to be noted. In the majority of cases the paini is referred to areas which are innervated from the cervical and upper (lorsal regions of the cord only. The shoulders and arms are most affected, and frequently the upper part of the thorax. Although both sides of the body may be affected, in some cases at any rate the pain may be entirely unilateral. In those cases where the pains are confined to the upper extremities and the trunk it has generally been found that a hypo-algesia and loss of diminution of thermal sensibility has co-existed in the areas in which the pains are felt. Cases are on record, however, in which persistent pains have been referred to the legs. Spiller (1923) has recorded such a case with autopsy; a coloured woman presented signs and symptoms of syringomyelia with the addition of severe pains in both legs. At post-mortem a typical cavity was present at the level of the 7th and 8th cervical segments and extending down as far as the mid-thoracic region ; no sign of the disease, however, -was present in the lumbar part of the spinal cord. Ajuriaguerra (1937) states that in one of his cases the onset of the disease was heralded by abdominal pains which suggested at first the diagnosis of appendicitis. He has also remarked on the frequency with which pains have affected one si(le of the body only.
I have had under my care for the last seven vears a very typical example of the painful form of svmingomyelia.
The patient is a man now aged 42, whose disease was ushered in seventeen years ago by severe pains in the left shoulder and supraclavicular region extending into the left upper arm and the left side of the thorax down to the nipple. It was apparently not until at least two years later that he appreciated some weakness of the left hand and arm. His condition when I first saw him comprised, in brief, a paresis of the left cervical sympathetic with hyperidrosis of the left side of the face and neck, analgesia and therm-anmesthesia over the left side of the face, the left arm and hand, and left side of the chest as far as the 4th dorsal segment; slight rnuscular wasting and weakness of the left hand and forearml, loss of the tendon jerks in the 42 4 arms, spastic paresis of the left leg with exaggerated knee and ankle jerks on both sides and double extensor plantar responses. He complained of constant pains in the left shoulder and arm and side of the face; he described these as an ache, and said that at times the pains became aggravated especially by the cold and were then " like knives ". The pain was not provoked or increased by movemnent nor by stimulation of the skin or muscles. He has never had pain on the right side of the bodv. These pains have persisted over the whole of the last seven years, but have undoubtedly diminished in severity, possibly as the result of the X-ray treatment he has received.
Although such a reference is really outside the scope of my paper, 1 may julst recall to you the well-recognized existence of severe trigeminal pain in syringomyelia, pain indistinguishable from that of ordinary trigeminal tic.
It has often been considered that the pain in syringonmyelia is due in some way to listension of the cavity or cavities in the spinal cord. Such a theory is attractive but difficult to establish with certainty. It is undoubtedly a fact that in some cases of syringomyelia submitted to operation the cord has been found much enlarged and distended. Hassin (1920) records a case in which at operation the distended cord completely filled the theca and did not pulsate. And there can be no doubt that a state of increased fluid pressure within the cord may exist. Collier (1929) speaks of those cases " in which the distension of the cervical spinal cord is so great as to cause that structure to press upon the bones of the spinal canal ", and considers that constant and intolerable pain may result necessitating surgical interference for the relief of the pressure ". The results, however, of surgical operation for the relief of the pain have been far from uniformly successful. Moreover, a gross enlargement of the cord has been found at operation in cases in which pain had been absent. I am not cognizant of many observations made on the pressure of the cerebrospinal fluid in syringomyelia as revealed by ordinary lumbar puncture nor of many recorded increases in the protein content of the fluid which might suggest some subarachnoid block. In the first personal case I have already quoted two such observations were made, and it is interesting to note that on the first occasion the percentage of proteiin in the cerebrospinal fluid reached the abnormal figure of 0 07%,0o while on a later occasion the amount of protein was quite normal. And yet there was no difference in the amount of pain of which the patient was complaining at these different times.
My own conclusions at present are that when severe and persistent pains occur X-ray treatment is the first method of choice, and if this fails to relieve the paini operation may then be considered. The exact type of operation to be carried out is still a difficult matter to decide. Simple incision of the cord has, I believe, been ,generally followed by a return of the pain at no very distant date; probably more success may be hoped for from the operation of completely dividing the cord in the middle line over a number of segments, thereby ensuring that the fibres crossing the middle line and carrying sensations of pain will be divided.
DISSEMINATED kSCLEROSIS AND SUBACUTE COMBINED DJEGENERATION
OF THE SPINAL CORD These two conditions may be considered together in regard to the question of pains, for in both, similar types of subjective disorders of sensation may exist. Of course paresthesiae of every description are common in both diseases and are recognized as early symptoms, although in the case of subacute combined degeneration they are apt to be more persistent and more prominent. They assume every conceivable form-numbness, tingling, formication, sensations of sweling or constriction or of tight bands and girdle sensations, all of which may affect both the limbs and the trunk. Less often, and then much more commonly in my experience in subacute combined degeneration, peculiar thermal dysoesthesiae are to be found, especially a sensation of intense cold. For some reason which I cannot explain, sensations of heat or warmth are very unusual.
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It is not, always eas,y to draw the line between what should be termed a pain or a lyoesthesia+. But although real pa,ins of obvious severity are, I think, uncomaron i both conditions, they neverthelesss uindoubtedly occur. In disseminated sclerosis they are most often found as an early symptom affecting especially the legs. They are spontaneous but not continuous, occurring as a rule in paroxysms spread over the course of a few days; they are variously described as aching, like toothache, or sometimes like electric shocks not very infrequently pains of a. natiure and distribution resembling sciatica are to be found. Rarely girdle pains of considerable severity and persistence may occur. In one personal case the symptoins were so suggestive of a spinal tumour as to lead me to advise laminectomy, but the subsequent history of the case proved, I think, that it was one of disseminate(I sclerosis. I may add that this was in the davs before the introduction of lipiodol.
A man aged 38 began to suffer from pains round the lower ribs on the left side; they were persistent and severe and were much aggravated by violent moovements and sneezing or coughing. Some six weeks later weakness of the left leg appeared. On examnination he showed a gross spastic paresis of the left leg and slight weakness of the right leg; both knee-jerks and both ankle-jerks exaggerated and a double extensor plantar reflex. There was loss of sensation, especially for pain and temperature, as high as the 5th dorsal segment the loss being most marked from the 6th dorsal to the 1st lumbar levels. There was a slight excess of protein in the cerebrospinal fluid, 0-06%, but otherwise no abnormality.
No tumouir was found at operation. The symptoms gradually improved and all the pain slowly disappeared ; some eighteen months later, however, a feeling of numbness with slight muscular weakness and inco-ordination appeared in the left arrn, to disappear again in the course of a few months.
Although reference to affections of the brain-stem is, strictly speatking, outside the scope of this paper, I may perhaps recall to your notice the occurrence of severe trigeminal pain in disseminated sclerosis. Harris (1937) has recorded an experience of 45 examples of this association, in which the trigeminal pain was bilateral in 7 cases. Oppenheim (1911) and Marburg (1909) have each recorded a case in which pathological confirmation of the causal lesion w%Nas found in the form of a plaque involving the fibres of the 5th nerve at their entrance to the pons. In subacute combined degeneration girdle sensations and pains are not very uncommon, and in quite a number of cases severe pains in the legs may be complained of. For the latter, however, awe must be cautious in assuming a spinal-cord origin, since it has been conclusively establishe(d that degenerative changes occur in the peripheral nerves.
Some of the most obstinate cases of central pain from affections of the spinal cord that I have personally oncountered have been in cases in which a diagnosis of vascular lesions has been made, I believe on sufficient grounds. These cases have been in middle-aged or elderlv persons, the subjects of obvious arterial disease and nearly always with considerably raised blood-pressuire, in whom every care has been taken to exclude syphilis and in whom the passage of time as well as clinical examination has served to exeluide anv other diagnosis. I M-ill quote briefly two such cases.
I.-Four years ago a lady aged 61 consulted me on account of pains in the lower part of the legs and feet and a sensation of intense freezing cold in the feet. The pains were practically continuous, of a crarnping kind and were quite unrelieved by any change of position and bore moreover no relation whatever to exercise indeed they were often much worse in bed. Abnormal signs were present in the nervous system, absence of the right knee-jerk and a very sluggish left knee-jerk, absence of both ankle jerks and double extensor plantar reflexes. No objective loss of sensation except a diminution of vibration sensibility in the distal parts of the limbs. Blood-count normal. Good pulsations in the posterior tibial and dorsalis pedis arteries and no evidence to suggest that the pain was due to disease of the peripheral arteries in the legs. Wassermann reaction negative. Palpable vessels considerably thickened, with a B.P. of 195/110. Every kind of local treatment to the feet and legs had been tried and at the end of four years the symnptom-is are still unrelieved. I can find no explanation to account fi 7 Section of Neurology 45 for these symptoms and signs except a local myelopathy in the lumbo-sacral part of the cord, presumably some degeneration from arterial disease.
II.-A good example of central pain fromn a myelopathy probably dependent upon vascular throinbosis was that of a man aged 52, first examined two years ago. Three months before he had noticed tinglings in the fingers of both hands and a month later burning pains were felt in the left and then in the right leg; a little while after there occurred a sudden onset of severe pain in the right upper extremity from the shoulder to the tips of the fingers. Six weeks after the onset of this pain he presented the following picture: marked weakness of the right arm with slight muscular wasting of the small muscles of the hand; fibrillation in the deltoid and flexors of the forearm; some ataxia of the right arm; active tendon-jerks in both arms, spastic paresis of the legs, greater on the right side with exaggeration of both kneejerks and both ankle-jerks and a double extensor plantar response; diminution of sensibility especially for pain on both sides of the body as high as the 7th dorsal segment. more marked on the left side. Palpable vessels rrmuch thickened, with B.P. 185/100; Wassermann reaction negative; cerebrospinal fluid normnal. The pain in the right hand was persistent and severe and the source of constant complaint for the whole of the next three months, nor (lid it entirely disappear for more than a year, although the motor paralysis and the loss of sensation both cleared up much more quickly. Even now two vears after the onset of the illness the patient tells me that the right hand sometimes aches severely.
So far I have briefly discussed a number of conditions in which pain arises froml lesions which are, without doubt, of the spinal cord itself. I must now refer to that condition which of all diseases of the spinal cord is most prone to exhibit striking and characteristic pains; I mean tabes dorsalis. You may perhaps be surprised to hear the suggestion that the pains of tabes mav be related to central lesions, since different conceptions have for a long time attracted most attention, conceptions which would place the earliest lesions outside the cord in some part of the posterior nerve-roots. I hope, however, to convince you that there are some grounds at any rate for upholding a different opinion. Any satisfactory theory of the causation of the pains in tabes must take into account certain important facts about them. First their peculiar characters, which are chiefly as follows: They occur in bouts or paroxysms, sometimes almost daily and sometimes separated by weeks or months or even occasionally years. Each attack is not composed of a continuous pain but of a succession of sharp almost momentary pains which have, of course, given rise to the classical term lightning pains. These peculiar pains also are not distributed along areas supplied by peripheral nerves nor over root or segmental areas, but are felt in a more sharply localized area in many cases a small spot. They are often described as being like knives or needles piercing the skin perpendicularly to the surface. The second important point about them to which I wish to draw attention is their persistence, and the third point is that they often constitute the first symptom ; indeed they may precede all other mnanifestations by a matter of years. Finally, I would emphasize that these pains not infrequently continue when all other symptoms have improved and when painstaking treatment has achieved a disappearance of a positive Wassermann reaction in the blood and when no changes are to be found in the cerebrospinal fluid.
Speaking of the method of production of these pains Gowers (1892) wrote as follows: "The long persistence of pains without any increase in the symptoms shows that they may be due to the action of structures that are changed but not changing ". I am myself convinced that the persistence of these pains does not necessarily imply any progression of the disease.
The mechanism of these pains and their significance calls for a brief review of the histological pathogenesis of the disease, a subject over which much controversy has raged. While all observers are agreed that the essential lesion is a degeneration of certain of the exogenous fibres of the posterior root which enter the posterior columns, much difference of opinion has existed as to exactly where the disease process begins. At what point is the afferent neurone first attacked ? From the point of view of the mechanism of the pain this is a crucial point since the pains are so often the first symptom.
The earlier theories propounded, particularly by Charcot and Pierret (1871) . Strumpell (1882), and Spielmayer (1924) , postulated a primary degeneration of the intramedullary fibres. Next came the theory of chronic meningeal inflammation causing pressure upon the posterior nerve-roots at their entrance into the cord; this was essentially the view of Obersteiner an (l Redlich (1894) . Marie and Guillain (1903) and later Orr and Rows (1910) , favoured the action of a syphilitic toxin on the posterior roots. Nageotte (1894) supposed that the first and essential lesion was anl inflammatory change in the radicular nerve, and more recently Richter (1921) brought forward another explanation, that of the presence of a specific granuloma of the radicular nerve.
The theory of chronic meningeal inflammatioin constricting the posterior root loses much force from the facts that in many cases it has not been possible to demonstrate any marked meningeal changes, and that in cases of marked meningitis in other conditions such pains were not observed. Nageotte's theory fails to explain the absence of symptoms and signs referable to any involvement of the anterior roots which would surely be expected in at least a fair proportion of the cases. The work of Stern (1929) and others has thrown such d(oubt on Richter's fill(lings and arguments that it is impossible, for me at least, to accept them. Finally, none of the theories which place the earliest lesion in any part of the posterior nerve-root seems to me particularly acceptable, since the characteristic pains of ta,bes are so uinlike the pains -which we are accustomed to associate with lesions of the posterior root in other diseases. Stern (1929) has ma(le a very valuable observation of (legeneration discovered in the intraspinal part of the afferent neurone as early as three months after the onset of the first symptom.
My own inclination therefore is to revert to the earlier conceptions and to believe that the first changes occur in the intraspinal course of the nerve-fibre. This conception naturally leads to the conclusion that it is here that the impulses which give rise to the pains arise. And hence my submission that it is at least an arguable proposition that the classical pains of tabes with which we are all so familiar may be regarded as a form of central pain. Gowers (1892) , from whose views on this subject I have already quoted, remarked that " the pains mav reasonably be ascribed to the molecular changes in the nerve-fibres and their altered function either in the periphery or in the cord ". We know of course that changes occur in the peripheral nerves, and it is therefore impossible absolutely to exclude their share in the miechanism of the pains. But it is so rare to find pains of the same character and l)ersistence in other affections of the peripheral nerves that I find it difficuilt to Caccept suceh atn explanation of their mechanism.
It now remainis for me to try and dra, some genieral conclusion and to set before Xyou some suggestions as to the mechanism by which central pain may be produced in lesions of the spinal cord. We have seen that pains of different kinds occur in various (liseases of the spinal cord itself in which it is difficult to find any constant pathological process which might be invoked as the essential causal factor. These pains have been found in the case of tumours, in syringomyelia, in disseminated sclerosis, in subacute combined degeneration, and in myelopathies dependent upon vascular disease. The only factor common to all these different conditions is an altered physical state of the nerve-fibres, of which many must be destroyed entirelv and many be in a, state of (legeneration or slow death.
Two more general conclusions of importance which emerge are as follows: First, t,hese central pains are referred in some cases to parts which are normally seinsitive to objective testing of sensation, while in other cases they are referred to parts which are insensitive. Secondly, while the pains in some cases are referred only to parts innerva.ted from the segmental level of the lesion. as aceertained bv symptoms and 9 Section oj) Neuroloqy 47 signs apart fronm the distribution of the pain, in other cases the painis are referred either solely or in addition to parts distant from the seat of the lesion.
It will be clear that afferent paths carrying sensation must be still functioning between the site of the lesion and the higher centres. The most natural explanation is to assume that the normal sensory pathway is in some manner stimulated by the altered state of the diseased nerve-fibres. The greatest difficulty in accepting this apparently simple explanation is the very long duration of the pains in many cases as well as our ignorance of exactly how such a stimulation may be produced. On the other hand it is undoubtedly true that nocuous stimuli directly applie.d to certain parts of the spinal cord can in fact produce pain. Thus Foerster (1927) produced pain by electrical stimulation of the antero-lateral funiculi, and Dusser de Barenne (1924) found that the local injection of strychnine into the posterior horns of the cord resulted in pain in the corresponding cutaneous areas.
While admitting that the conception of a permanent, or even long-standing, focus of irritation or stimulation is somewhat unsatisfactory, I still believe, myself, that it is on the whole the most probable explanation of these pains.
A different explanation that has been invoked to explain their pathogenesis is the theory that they are what has been termed a release phenomenon. This theory follows the work of Head and Holmes (1911-12) , who from their studies of central pain in thalamic lesions, considered that the pain was a release symptom due to the removal of inhibition normally exerted through cortico-thalamic pathways.
A similar theory has been propounded by Foerster (1927) to explain the occurrence of spontaneous pains in spinal cord lesions. He believes that there exists a pathway from the cortex to an area in the lateral column close to the posterior horn which normally exerts an inhibitory effect on the pain-subserving functions of these horns (lestruction of this pathway presuimably therefore allows spontaneous pains to arise as a release symptom.
To me the truth seems to be that these theories of abnormal stimulation and of removal of inhibition are both conjectures, equally insusceptible of direct proof. Personally I find that hypothesis which would allow the existence of more or less permanent stimulation more acceptable than that ofthe removal of a normal inhibition.
Neither theory, however, seems to explain why in some cases of syringomyelia, for exaimple, or if you will, of an intramedullary cord tumour, pain is entirely absent, while in other cases it may be a striking symptom. I regret that I cannot supply an answer to this question. If anything I have said should stimulate the removal of inhibitions which may prevent anv of you from devoting youir attention to this problem, I shall be satisfied that my time to-night, if not yours, has not been spent in vain.
